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Abstract 



When an image signal is darker than a specified level, 
it is subjected to linear gray scale conversion. The 
dark areas of an image are thereby not distorted and 
the feeling of gradation of the shade and hair is 
reproduced sufficiently. On the other hand, when the 
image signal becomes brighter than the specified 
level, it is subjected to nonlinear gray scale 
conversion. The nonlinear gray scale conversion 

satisfies the conditions: 1) it has a slope to substantially equalize the means noise 
amplitude of the image signal regardless of the output gray level and 2) it is offset to 
be continuous with the gray scale conversion characteristic of the gray scale 
conversion section for dark area . The level-dependent noise in the bright area is 
equalized according to the condition 1). Furthermore, difference of gray level and 
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the drawings: 
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With regard to the language, ail the elements marked above were available or furnished to this Authority in the language m which 
the international application was filed, unless otherw ise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminar>' examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminar>' examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 
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I I the claims, Nos. 
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□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as 'originallv filed" and are not annexed to this report since they do not contain amendments (Rule 70 J 6 

and 70.17), 

♦* Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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Industrial applicability (lA) 
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2. Citations and explanations 



The inventions described in claims 1 to 10 appear to involve an inventive step with respect to 
document 1 [JP, 63-290028 A (Hitachi Medical Corp.)], cited in the ISR. Document 1 does not 
describe an arrangement in which, when the input gray level value of an image signal is darker 
than a prescribed value, the gray level of the image signal is converted according to a linear 
conversion characteristic. Conversely, such an arrangement enables the inventions described in 
the present application to eliminate non-linear spikes and breaks in the output gray level value 
and maintain a rich feeling of contrast in images of such items as shadows and hair. The 
inventions also exhibit the advantageous effect of making it difficult for fixed pattern noise in 
the dark region to stand out. 
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15 2 2^SiJcDfi-^Ml^-Nm±J-r^ (03 S 1 4) o 

pu 1 9i3j;t>*pgB^^ma5 1 6{c<t^ ^mn^mmcDmm^m^n'^mmji iz^m 
20 b. Bja^p^ii^ji^gpfic PU 1 d^^v^mm^m^i 6izx^ ^Bmmw.(Dmm 



8 

5 Nx = B-4x •••[6] 
10 Ny='Nx'{dYldX) = B'4X'{dY/dX) ••• [7] 

<b1- ^ P^il ^1^5?; ^ 45 ^ h . 
r=A-VZ+c •••[8] 

Y = A-4x ••• [9] 

25 zti^cDm-m^mt^^. mmm-^(DmmM.^. i9:\^izx^mm 

^^izm\.tcBMmmmh. [9] ^{Cctspgis^mf^M^jfev^Bgfgp^^iitcE^ 

mmtL. BM^mm^xti^mm c i o 8-4 095] hi-^iii:*^$ft bl^o 
n^^ii. :i(Dm^mmiz-r^i^xTm(D^oti:m^(Dmm^m:^^^^-r^o 





9 



Y = X itztdl^. 0^X^107) 



[10] 



mmmit. [10] ^(Dmm^mnmzmm-r^j^oiz, [s] ^<D:ty±y 

y = A-Vz+( 107-A•^^ ) 



mmmit. [i o] 5S;*5cttj^ [i i] j?;©th^^^^Mi5c<bbTLUT^f^^ 
4 :^mm^hmma-x:i±^ msizmT^oiz^ x±immm [o~6] iz^ 

15 (t^m;bPt^fttds h h tf®fii§m^o ^J^«^ A;t;Ptii^A5 0>?pe, 1 {z^-fbb 

mmmizx^iii±immmY<Diy>i^izi±mMki3^^\^^o ^<Dfz^. ±my ^ 'xm 
@^^-?^->y-rx^Bt«i^t3cfcoTA;bpg^fii*so ^ \(DWiii^m\.tim^s 

20 ^J^y ^XiS^'fb^maT-tis ^ ^ X^iinlg 5 {ciiiii^nT b t ^ o 

^Ji^>{P?>^$ftb<^&^V^o 

ifi{±#:s-a-r^ m±fpgB)i<iiY®i/>i^<^«ijffjfflT^ci iiA^T't^o ^^tc. a 



5 



(fe;eb^ A= 4 . 9 4 1, 



10 8 ^X^ 4 0 9 5 ) 



[1 1] 
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msii. xtimmm [7-107] iz^if^mm^w^cD}!^ h a^^-t 

5 ^ P:i^m^tM^aX'li. meiZTnr^oiz. A;bPfaiffi [7~ 1 0 7] 

i^fiiati^^mm [13-5 1] -^^^ms.m^ti^o :io:>mmmmz^{i-^mm-^^ 
miSiXL^oo ^tc. ^^mizmmm.7x:^n^tzm^. [7-107] <Dmmm 

O o 

10 7] ^mtimmm [7-107] iz^cD^^mm^m^t^o ^c^tzm. mm 

15 lzmi^ir^:zt-^-Rimttj:^o 

©muz^^-rmmmmm^/scv^m^ijm^iz^i^yx 
milt, xtjmmm [ 1 0 8-4 0 9 5] iz^if ^ y xmmcDi^^^t^m^ 

:^mmmm<D^m^mw^/3iz^i^x^. m^mH(Dx±immm [i 0 8-4 

20 0 9 5] Xl±. mm^mWiizty 3^y h :X(D¥i^y Xmmifii^^^t^tl^o 

zcDmmw, [108-4095] mnm^(Dm^\y^ji^i^x^\^^rzibiz-y 3 

Ltzifi^Xs ^(DXtJ^m [1 08 — 4095] (3i5l^Ti>3 h ^ ^ XCD^iS 

mm^i^^^hr^:itizxy). mmn^(Dy ^ x^i^mizmm.. y^xioM^s 
±.mLrz [11] ;r:7-fe';/ hmc^m^LXs mmm(Dmm^mn^ 
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{{m 2 (Dmmmm)} 

5 m2(Dmmnmi:i^i'f^m^ti?^^(Dmmt. mi (Dmmmm mi) tm\^ 

( 1 ) mmcDLUT {mm^m<i^m a^^^^rom i 9 ap^izmm^n^o 

(2) mms.m^2 oi±. ^iME.m^mn-r^^^ifi^miiR'5smx$>^o 

10 (3) CPU 1 9l±. mi'^^2 3ti^^Xt!^h^&m=e-\^(D:i—V'-m^lzm 

t.iT. ^ 1 1 izmm^titz. ^&m=E— \'iz'D\.^x<mm.j^^mm-r^. 
p^p^m • • • ^i^. 

Rli^ff li • • • ^ u 

KT'$>§o i^tzi^fi^Xs RA^f^9'-'^^^±^zm.f€T^:zti!fi'R^mt 

20 Jfc^o iii^{M-^®lii^ifC*^2 0 0 0 X 1 3 1 2-efe !5s liSm^/!: 19 1 2 If h 

©^±n7.u:^^— K immMizmm(Dm2E.m=^- h-t^^^-r^) 
pgsi^m 

°I3^JEIi • • • W »3 

^^pIj^EE^bTiB^1-a^- K-efeSo bfeAs^T. pI5£#S(3 J; ^) R A Wt^ 

@mmn^\y:^s.m^-\' (m^wzmm(Dmi&m'e-\'izmm'r^) 
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mm^m • • • eis ^jcdlut i 

mni^^iyy^j±m'e—]^it. m^mm co~io7] iz:^\.^xm^^^(Dmm 
^m^mMi.. m^m^ [io8~4095] iz:^ux. z/^y ^xo^ta 



10 mm^m ia8*®LUT2 

HHM^^-KJi. m^mm [o-io?] iz^uxm^mm(Dmm^m^m 
m\.. m^mm [i o 8~4 095] iz^jv^Xs m^i^^txy^ ^ y^mw^ 

0%) aj^h^^o 

P^m^m |II8 4^©LUT3 

nJMffiliS • • • * ^ 

JE^^M5fc^-K«. Bt^M^ [0-2 7] {c43V^TW$^^^©Ptali^m*^ 
^EL^ B^gPM^ [2 8-4 0 9 5 ] {z^H^T^ a^-fb^^^ >y X^HMpX l/X^ 

^-KT-ti. -^e^'kiai^^t-^CDiB^^MjbSv 1 . 6M^W h (JSIS^4 0%) 
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t4 ® — I'^'J ^ ^ b 0 T' $> S o 

15 m.m\.tzi^. ztiizm:^^ti^%(Dxi±rj:\,^^ m^i^. [i o] ^*5cti>* ci i] 

t>^l^o t;t:iCD^t> ^ll#^^bT^^^W®^^<SfflbT^)i5?Jim=tl>bs ^ 
ttl^ti;^cm;bPtiifilY<&^A^e)^i!f{l:bT*)4?7M*^^t)^i^o ^tz. T^n^m 

m.m^(Dmm^mz:^^B^^mm b-r *)^iiA^^t)^v^o 
20 ^tzs ±M.Lrzmmmmx'it. mmmomm^m^^mmi^tzm^Lv t ^i^ip 

- IBfgcD F^J^j tc>c^j^->) cfca hffl^lS^-r^CliitcJ; D> LUT^ifi 
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15 



Y=A • vx+c 

m%^mum(Dmm^^^'^}i^m,r^mi>^m:^'&i:i'^'oxmum^^m 
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6. if5f<ii 1 icta^cDm^*^ ^tci3i>Ts 

8. n>t:i— 

25 10. Ati^nrzmmm^iznvxmm^m^mnir^m^mm:^miz:^\^^r. 
T^$mm<i^m:^'i^-oxmBd,mmm^^mm^m.-r^m^mm^m.xy'^^y'bi 
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